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,Q ZKLFK į LV WKH JHQHUDWRU YROWDJH DQJOH ω LV WKH JHQHUDWRU URWRU DQJOH VSHHG (T
 LV JHQHUDWRU
WUDQVLHQWSRWHQWLDO'LVWKHVHWVHWWOHGGDPSLQJFRHIILFLHQW9ILVJHQHUDWRUH[FLWDWLRQYROWDJH8VTLVWKHT
D[LVFRPSRQHQWRI WKHEXVYROWDJHRQ WKHKLJKYROWDJHVLGH LQ WKHERRVWVXEVWDWLRQ3P LV WKHPRWLYDWRU
PDFKLQHSRZHU3H LV WKHJHQHUDWRUHOHFWURPDJQHWLFSRZHU7
G LV WKHH[FLWDWLRQZLQGLQJ WLPHFRQVWDQW
ZKHQWKHVWDWRULVRSHQFLUFXLWHG7-LVWKHJHQHUDWRUURWRULQHUWLDOWLPHFRQVWDQW
7KH EDVLF FLUFXLW VWUXFWXUH RI%(66 LV VKRZQ LQ )LJ WKHQ WKH%(66 G\QDPLFPRGHO XQGHU WKUHH
SKDVHV\VWHPFDQEHHVWDEOLVKHGDFFRUGLQJWRWKHVWUXFWXUHDVIROORZ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LV GLIILFXOW WR GHDOZLWK WKH SURGXFW UHODWLRQ RI0 DQG Į LQ ZH GHILQH WZR QHZ FRQWURO YDULDEOHV
X0X0 0FRVĮ DQG XĮXĮ 0VLQĮ ,I WKH FRQWURO ODZ DUH GHVLJQHGZH FDQ VROYH WKH RULJLQDO FRQWURO





























































































































































































































7KH NH\ SRLQW RI WKHPXOWLLQGH[ QRQOLQHDU FRRUGLQDWHG FRQWURO VFKHPH GHVLJQ LV WR VHOHFW WKH VWDWH
YDULDEOHV LQ WKHRXWSXW IXQFWLRQVFRUUHFWO\DQG WKHLURSHUDWLRQFRPSRXQGLQJ IXQFWLRQ ,Q WKLVSDSHU WKH
RXWSXWIXQFWLRQVDUHVHOHFWHGDFFRUGLQJWRWKHIROORZLQJSULQFLSOHV
y 7KHVHOHFWLRQRIRXWSXW IXQFWLRQ\ZKLFK LVFRUUHVSRQGLQJ WR WKHH[FLWDWLRQFRQWUROYDULDEOH9I





































P P\ = & ; 
:KHUH























[ ]7TG%(VP LL38 ΔΔΔΔΔ= ω; 
7KHQFDQEHH[SUHVVHGDV
  XJXJXJI ;;;;; +++= 
6RUHODWLRQVKLSEHWZHHQVWDWHYDULDEOHV;DQGPHDVXUDEOHYDULDEOHV;PFDQEHVHWXS























 DQG 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VXFKDV3Hǃ8VǃįFDQIXOILOO WKHV\VWHPRSHUDWLQJUHTXLUHPHQWDIWHU WKHFKDQJH LQ WKHJHQHUDWRU IL[HG
PHFKDQLFDO SRZHU WKH WUDFLQJ SHUIRUPDQFH RI DFWLYH SRZHU 3H DQG WKH VWHDG\VWDWH DFFXUDF\ RI EXV
YROWDJH8VDUHHPSKDVL]HG:KHQWKH%(66GHYLFHLVLQVWDOOHGWKHDFWLYHSRZHURIWKHFLUFXLWLVWKHVXP
RIRXWSXWSRZHURI%(66DQGWKHDFWLYHSRZHURIJHQHUDWRUUHSUHVHQWHGE\3/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ǻįǃǻω LVZRUNLQJ SURSHUO\ XQGHU WKH IXQFWLRQ RIPXOWLLQGH[ QRQOLQHDU FRRUGLQDWHG FRQWURO VFKHPH
)URPWKHǻ8VFXUYHZHFDQVHHWKDWWKHDFWLYHUHJXODWLRQZLOOQRWFDXVHWKHVWDWLFZDUSRIWKHJHQHUDWRU
WHUPLQDOYROWDJH7KHǻ3/FXUYHLVLQGLFDWLQJWKDWWKHRXWSXWDFWLYHSRZHURIWKHJHQHUDWRUFDQWUDFHWKH






IDXOW LV UHFRYHUHG DIWHU V IURP WKH RFFXUUHQFH DQG WKH VZLWFKJHDU LV WULSSHG VXFFHVVIXOO\ WKHQ WKH
G\QDPLFUHVSRQGLQJFXUYHVRIWKHVWDWHYDULDEOHVVXFKDVǻ8Vǃǻ3/ǃǻįǃǻωDUHVKRZQLQ)LJ:H
FDQ VHH WKDWZLWK WKH %(66 LQVWDOOHG WKH VWDWH YDULDEOHVZLOO UHWXUQ WR WKH EDODQFH SRLQW VRRQHU WKH
GLVWXUEDQFHZLOO EH VPDOOHU 7KDW LV EHFDXVH DW WKH LQVWDQW RI IDXOW WKH WHUPLQDO YROWDJH GHFUHDVH WKH
UHDFWLYHSRZHUWUDQVPLWWHGIURPWKHJHQHUDWRUWRWKHQHWZRUNZLOOUHGXFHVVKDUSO\WKHQWKH%(66GHYLFH











QRQOLQHDU FRRUGLQDWHG FRQWURO VFKHPH LV DGRSWHG WR GHVLJQ WKH FRRUGLQDWLYH FRQWURO RI %(66 DQG
JHQHUDWRUH[FLWDWLRQ7KHGHVLJQHGFRQWUROUXOHVFDQFRRUGLQDWHWKHG\QDPLFDQGVWDWLFSHUIRUPDQFHRIWKH
V\VWHP VWDWH YDULDEOHV HIILFLHQWO\ ,W FDQ LQFUHDVH WKH V\VWHP RSHUDWLQJ VWDELOLW\ LPSURYH WKH G\QDPLF
UHVSRQGLQJSHUIRUPDQFHRIWKHV\VWHPVWDWHYDULDEOHVDQGDOVRPDLQWDLQWKHFRQWURODFFXUDF\RIWHUPLQDO
YROWDJHDQGDFWLYHSRZHURXWSXWZKLFKDUH UHIOHFWLQJ WKH V\VWHPRXWSXW YDULDEOHVRI WKHJHQHUDWRU7KH
UHVXOW RI WKH VLPXODWLRQ VKRZV WKDW WKH FRRUGLQDWHG FRQWURO RI %(66 DQG JHQHUDWRU LV SURSLWLRXV WR
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